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What is claimed is: 

1. A method of fabricating an integrated 

circuit, the method comprising: 

forming an isolation trench, having a bottom 
and sidewalls,. in a semiconductor substrate; 

partially filling the trench wi£h a dielectric 
material so that the sidewalls and the bot/om of the trench 
are coated with the dielectric materials/and 

implanting ions into the substrate in regions 
directly below the isolation trench after partially filling 
the trench with the dielectric material. 

2. The method of claim 1 wherein implanting 
ions into the substrate include/ bombarding the substrate 
with ions at an energy such th/t the dielectric material 
along the sidewalls of the trench serves as a mask that 
prevents ions from becoming yfmpl anted in an area of the 
substrate directly below the sidewalls. 



3 . The met) 
filling the trench wij 
are implanted in the 



pf^eiaim 1 further including 
'Electric material after the ions 
irate below the trenches. 



The me J 



hod of claim 1 wherein substantially 
the isolation trench are 



all of the ions i#^antWbelow. 
displaced horizontally from sidewall edges of the trench. 



5// The method of claim 1 wherein partially 
filling the xfench includes growing an oxide material 



6. The method of claim 1 wherein partially 
filling /The trench includes growing a layer of silicon 
dioxic 
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7. The method of claim 1 wherein partially 
filling the trench includes depositing the dielectric 
material by chemical vapor deposition. 

8. The method of claim 1 whereir/ partially 
filling the trench includes thermally grow 176 the dielectric 
material . 

9. The method of claim. 1 /herein partially 

filling the trench includes: 

thermally growing a die/ectric material; and 
depositing an dielectr/ic material by chemical 

vapor deposition. 

10. The method of claim 1 wherein the 
dielectric material has a sidewall thickness less than about 
forty percent the width of /the trench. 

11. The method of claim 1 wherein the 
dielectric material ha/ a thickness of at least about one 
hundred angstroms. 



12 . 



ions includes, 
conductivity 
type of coi 



ie method of claim 1 wherein implanting 
Inting ions of a particular type of 
regions of the substrate having the same 
Lvity . 

"method of claim 1 wherein implanting 
ions includes performing a shallow implant to establish a 
field thZ/shold voltage. 

14. The method of claim 1 wherein implanting 
ions/ /includes performing an implant whose depth into the 
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substrate is greater than the thickness of the diele/tric 
material at the bottom of the trench. 

15. The method of claim 14 wherein /he implant 
has a depth into the substrate which is in a ra/qe of about 
10 to 100 percent the depth of the trench. 

16. The method of claim 14 wherein the implant 
has a depth into the substrate which is i/a range of about 
20 to 80 percent the depth of the trend 

17. The method of claim A wherein implanting 

ions includes: 

performing a shallow/implant to establish a 

field threshold voltage; and 

performing an implant whose depth into the 
substrate in a range of abou/ 10 to 100 percent of the 
trench depth. 



18 . A met 
circuit having a plu 
field isolation re 

etchin 
separating the ac 



N fabricating an integrated 
or active regions separated by- 
he method comprising: 
strate to form trenches 
rrom one another; 
partially filling each trench with a first 
dielectric material so that sidewalls of the trench are 
covered with /he dielectric; 

directing ions at an upper surface of the 
substrate /fter partially filling the trenches with the 
dielectri/ material so that ions are implanted in regions of 
the subZrate below the partially- filled trenches; and 



- 16 - 



substantially filling unfilled portions fiff the 
trenches with a second dielectric material after x.jk ions 
are implanted in the substrate below the trenches 

19. The method of claim 18 where/n partially 
filling each trench with a dielectric materi/l includes 
forming a dielectric layer whose thickness/is substantially 
conf ormal . 

20. The method of claim 19 wherein forming a 
dielectric material includes depositing the dielectric 
material by chemical vapor deposit Jon. 

21. The method of cAaim 19 wherein forming a 
dielectric material includes thermally growing the 
dielectric material. 

22. The method of claim 19 wherein forming a 

dielectric material includes: 

thermally growing an oxide material; and 
depositing^ShN oxide material by chemical vapor 

deposition. 

23/ ;$ie method of claim 18 wherein partially 
filling each t&Mh Ath a dielectric material includes 
forming a dielectric layer over substantially an entire 
upper surface ///the substrate, wherein the dielectric layer 
has an averag//tfttc)cness in regions above the active regions 
that is greater than its average thickness in the trenches. 

24. The method of claim 23 wherein forming a 
dielectric material includes depositing a dielectric 
materia/ by chemical vapor deposition. 
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25. The method of claim 22 wherein forming a 
dielectric material includes: 

thermally growing an oxide material/; and 
depositing an. oxide material by c/emical vapor 

deposition . 

26. The method of claim 18 Wherein partially 
filling each trench with a dielectric material. includes 
providing a dielectric material along iidewalls of the 
trench such that a sidewall thickness 7 of the dielectric 
material is less than about forty p/rcent the width of the 
trench. 

27. The method of /claim 18 wherein partially 
filling each trench with a dielectric material includes 
providing a dielectric mater/al having a thickness of at 
least about one hundred angfetroms. 

28 The/method tof claim 18 wherein directing 
ions at an upper s^rf apAnclu&es implanting ions of a 
particular type /f oXsti/ity into regions of the 
substrate having the/sai/e type of conductivity. 
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29. Xne method of claim 18 wherein directing 
ions at an upper/surf ace includes performing a shallow 
implant to establish a field threshold voltage. 

ho. The method of claim 18 wherein directing 
ions at an/upper surface includes performing an implant 
whose dep/h into the substrate is greater than the thickness 
of the d/electric material at the bottom of the trench. 
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31. The method of claim 30 wherein the /Implant 
has a depth into the substrate which is in a rangeyof about 
10 to 100 percent the depth of the trench. 



32. The method of claim 30 where/n the implant 
has a depth into the substrate which is in a/ranqe of about 
20 to 80 percent the depth of the trench 



33. The method of claim 18 ^herein implanting 

ions includes: 

performing a shallow implant to establish a 

field threshold voltage; and 

performing an implant /whose depth into the 
substrate in a range of about 10/to 100 percent of the 
trench depth. 



.ons/ 



fabricating a device having a 
fparated by field isolation 



/ty/doped regions in the active 



34 . A rnethc 
plurality of active r« 
regions, the method /omp: 
f orminc 

regions; , ( 

forming i/olafcion trenches in the substrate to 

separate the active yegionV-from one another; 

partially filling each trench with a dielectric 

material so that a7 least sidewalls of the trench are coated 

with the dielectric; 

implant ing ions in regions of the substrate 
below the trenches after partially filling the trenches with 
the dielectr/c material; and 

substantially filling unfilled portions of the 
trenches /ith a dielectric material after the ions are 
imDlantee in the substrate below the trenches. 
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35. The method of claim 34 wherein implanting 
ions includes performing a shallow implant to establish a 
field threshold voltage 

36. The method of claim 34 wherein implanting 
ions includes performing an implant whose de£th into the 
substrate is greater than the thickness of/dielectric 
material at the bottom of the trench. 

37. The method of claim 76 wherein the implant 
has a depth into the substrate which/is in a range of about 
10 to 100 percent the depth of the trench. 

38. The method of claim 36 wherein the implant 
has a depth into the substrate /hich is in a range of about 
20 to 8 0 percent the depth of /the trench. 

39. The methoc/ of claim 34 wherein implanting 

ions includes: 

performing f shallow implant to establish a 

f ield threshold voltage^— and 

performing a deep implant whose depth into the 
substrate is in th/^nge of about 10 to 100 percent the 
depth of the tre 
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40. / The\jrie.thod of claim 34 wherein forming 
impurity-doped /egions in the active regions includes 
forming storage nodes for a memory device. 

41. The method of claim 34 wherein forming 
impurityVooped regions in the active regions includes 
forming/photosensitive elements for an imaging device. 
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42. The method of /Claim 34 wherein forming 
impurity-doped regions in the^fetive regions includes 
forming active elements f or ^a/logic device. 

43. An integrated circu/t comprising 
a semiconductor substra/e including a plurality 

of active regions; and 

a field isolation region separating active 

regions; 

wherein the field/isolation region includes an 
area filled with dielectric t/aterial, wherein ions are 
implanted in a region^of^thi semiconductor substrate 



directly below the 
substantially all t 
active regions. 



ilectfric material and wherein 
ie iq<7S are displaced away from the 
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integrated circuit of claim 43 wherein 
the area filled wi£h_d>e4ectric material includes first 
dielectric regions forming sidewalls of the dielectric- 
filled area, wherein ions are implanted in a region of the 
semiconductor/substrate directly below the dielectric-filled 
area and whe/ein substantially all the ions are displaced 
from the active regions by a distance approximately equal to 
a sidewaU thickness of the first dielectric regions. 




45. The integrated circuit of claim 43 wherein 
substantially all the ions/are displaced from the active 
regions by at least one 



46. The 
the active regions inc 



Ired angstroms 



ited circuit of claim 43 wherein 
ilements of a memory device. 
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47. The integrated c/rcuit of claim 43 wherein 
the active regions form phot^eip^tive pixels. 



48. The integrj 
the active regions form lex 



circuit of claim 43 wherein 
fvices.. 



w 



43- 



integrated circuit of claim^/3 wherein 
the implanted ion^h/fre a conductivity type the same as the 
substrate 
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*f 50. The integrated circuit of claim 4^ wherein 

_the_ imp lanted ions est/blish a field threshol d voltage. 

The integrated circuit of claim 43 wherein 
the i3is/are implanted intc/the substrate below the 



dielectric-filled area 
100 percent the depth 
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a depth in a range of about 10 to 
he dielectric-filled area. 



jrated circuit of claim 43 wherein 
che ions are implanted into the substrate below the 
dielectric-fil>4d area to a depth in a range of about 20 to 
80 percent thfe depth of the dielectric-filled area, 
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53. A memory device comprising: 
a semiconductor substrate including a plurality 
of impurity-doped region/ serving as memory storage nodes; 

a field isolation region separating adjacent 
r ^ 

/cells provided above the field 



storage nodes; and 
capacijt 

isolation region; 

wherein 

area filled witfi 
dielectric regi 



rve. 



the tfield isolation region includes an 
:lec£ric material including first 
forming sidewalls of the dielectric- 
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filled area, wherein ions are 
semiconductor substrate dir 
area and wherein substantia 
from the active regions by 
a sidewall thickness of th 

'implanted ions establi 
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lanted in a region of the 
below the dielectric-filled 
11 the ions are displaced 
ce approximately equal to 
dielectric regions. 

p 

The memory device of claim^y3 wherein the 
a field threshold voltage. 
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sidewall thickness of the 
than about forty percent 




device of claim 53 wherein. the 
aVst dielectric regions is less 
width of the isolation region. 




56. The memory deviofe of claim 55 wherein the 
first dielectric material has a /idewall thickness of at 
least about one hundred angstr^ 



to 
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57. Tli^y mejmor\/ device of clain^S^ wherein the 
implanted ions have a \bn<?uctivity type the same as the 
substrate . 
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58. The m 
implanted ions establi 
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device of claim 53 wherein the 
ield threshold voltage. 
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59. The .memory device of claim 53 wherein the 
ions^are implanted into the substrate below the dielectric- 
filled area to a depth in a/range of about 10 to 100 percent 
the depth of the diele<^r5Sr filled area. 

60. The rr^mor>N^evice of claim 53 wherein the 
ions are implanted in/o the/ubstrate below the dielectric- 
filled area to a derthina range of about 20 to 80 percent 
the depth of the d/electric- filled area. 
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61. An imaging device comprising: 

a semiconductor substrate including a plurality 

of photosensitive pixels; djnd 

a field isolation region separating adjacent 

pixels; 

wherein the field isolation region includes an 
area filled with dielectric Werial including first 
dielectric regions f orming^sla^w^lSls of the dielectric- 
filled area, wherein iof^s ari implaVted in a region of the 
semiconductor substrate diredtly below the dielectric-filled 
area and wherein substantially all the ions are displaced 
from the active regi 
a sidewall thickness 



6ns by a ^i stance approximately equal to 
i of the first dielectric regions. 
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62. The\ imaging device of claim 61 wherein a 
sidewall thickness oA the first dielectric regions is less 
than about forty percent the width a/ the isolation region. 
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The imaging device of claim 61 wherein the 



implanted ions establish a field threshold voltage. 



64. The imaging device of claim 61 wherein the 
ions are implanted into the substrate below the dielectric- 
filled area to a depth in a rang! of about 10 to 100 percent 
the depth of the dielectric- filled area. 



65. The imaging devilce of claim 61 wherein the 
ions are implanted into the substrate below the dielectric- 



filled area to a depth in a range bf about 20 to 80 percent 
the depth of the dielectric- filled Wea . 



66. The imaging\ device of claim 61 wherein the 
implanted ions include: 



shallowly impla 
threshold voltage; and 

ions implante 
which is in a range of ab 
the dielectric-filled are 



ions that establish a field 



to |a depth into the substrate 
iUt 1C\ to 1>00 percent the depth of 



67. The imaging device of claim 61 wherein the 
implanted ions have a conductivity type the same as the 
substrate . 
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